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Abstract: Based on the rainfall data from meteorological observation stations in China from 1960 to 2009,
the multi-time scale complex construction and notably regional differences of annual precipitation variabili-
ty have been revealed and the precipitation changes in the future also projected according to the interdec-
adal period. The fluctuant energy of annual precipitation in the northern part of China is larger, and so is
the contribution of interannual variation. However, the reality in the southern part of China is reverse.
Unlike other regions, the interdecadal variabilities of annual precipitation in the Northeast China and
Northwest China are remarkable and in the same phase. At present, the contribution of interdecadal varia-
bilities to the annual precipitation in Northeast China, Northwest China, South China, Tibetan Plateau,
and Southwest is in decreasing phase, and tends to keep on going down in the future 5—10 years. Howev-
er it is in the ascendant phase and tends to keep on rising in the future 5—10 years in the middle and lower

reaches of the Yangtze River.
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Fig. 1 Schematic diagram of climatological

sub-regions in China
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Fig. 2

Interannual variations of annual rainfall anomaly percentages

(a) Whole China, (b) Northeast China, (¢) North China, (d) The middle and lower reaches of the
Yangtze River, (e) South China, (f) Tibetan Plateau, (g) Southwest China, and (h) Northwest China

(Thin solid indicates annual rainfall anomaly percentages, dotted the annual rainfall anomaly percentages

after nine-point moving mean. thick solid the linear tendency of annual rainfall anomaly percentages)
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Ky i
. %4 4. 4
BEOR R T N

Pim P

50 4F
Ak
T o R KT S A e K BT T 5 LR P R B i = 0. 11 8
AP % (B 0. 231)

3 KK P 41 14 22 I ] JORE Ak

0 —5 —13* 2 4 8 —5 23

T WS R K B AR B AR A B I ] RO A2 Ak
e GO A e 7K 78 A 1 BT R S AR SO0 AR K B BT
173 R8P 50 BEAT T /N o3 % I 0 A AR F- J7
{H LAAS B 4F K B 1 45 B F0 4R AR PR IR 35 AE B L OF
PN AR 57 (49 75 2 53 A AN T I [ RBE 4R v %) 4F [
KA B BTk (& 3D

Hi 1 3a W] L, v ] 4R K 8 1k o W 25 1 )
N 2~54F  Hh DL 2~ 3 AF AR bR AR A i B 3 s
U 22 AR e A7 A 10 AR 26 A5 T i AR AU B A2 4k L B
AEACBR AL A AR B 22 Ak (2 35 B AR K DA
PRz Ao . e R /K i 8 AR A7 A 5 Y 1 AR A
IR A DB BT R L R AR S IR 4R
HHEPTAR AR 57 10 IR R A7 AE 10~ 14 4R ZE A7 10 R
HI [ da F1 Ab JRAT LA 23T 50 48, &[5 4 B K &
FERR A0 F U O IRGRERZ T T 4 Y 5 —05
AL Ak . 2 BIAE 20 fiE28 60 AU B 70 4R 408780
AR 190 AR AR WA g {E , Ko 19641965
AR R L O, 1997—1998 457 20 228 60 4F AL
ARLT0 AEARUE L 90 AR YL 21 22 4 )5 0k #
AR Hop e 19771979 4F B 55, Hok 2 1992 Al
2007 4F ; FR [ 4F [ K 1 A AUPR (10 ~ 30 4F) AL 7E
20 fHhad 60 AFAORE] 70 ARUP M fc R . 1973 AR ZE A

IR WEAE . B 5 B W T B 7R 2005 4R 2 A7 IR B A E
HETAL T EFBr B . £ X AR R K & T3 43258 i (1]
750 7N 43 A 25 SRR A ] BARIE Sl an R .

AR b b X, S AT R 7K i BT R A R Y R 1 R
Ji 20~30 4AFHAEAR PR AR 4k, LUk 10~15 4F F M
H A PR A AL T 2~ 8 A S 93 1 4F bR AR AL s SR PR AR b
FE 20 {28 90 4F AR LA Rl 48 5 . 2 U5 % W0 5, 7E
1998 4F £e A7 35 21 die 5tk » 21 {20 J5 SOt ik 55 5 4R A
PrdiR 3% 76 3 50 4F B il 55 )5 Nk, 78 1983 4E £ 4
KB AE 2008 - 22 47 35 B W AH . R ok 7T B8 2 0 55
(E 3b.de 1 Ad) . A b H X AR [ K & 09 4 AR Br AR
AR, BRI A = AR H SRR
T LA B A8 1k B 8 5[] B, 4F [ K i 4F PR AR AL 7E
20 th22 90 4FEAR R 21 20 ) 28 R 1 5k T 0X BB
WIRE K AR PR AR AL B 2 AR R K R B2
(1998 4F) F 2> (2001 4F) (& 2b), Ak [ 4502 [y
AFF 58 2% B AR b b DX 7K 52 90 JA) B0 K 24 25~ 30
ER R BR R G AR IR H A T — A DRI B, 5 A
S EREE IR HEA -

AL Hh DXL ) AF [ K i BT IR B R Y R 1 R
S 2~ 3 AR M AEBR AR AL HOROE 8 A A A AR BR
AT 20~ 25 AEZEAT P AR AR PR AZ AL 5 4F B AB Ak X 4%
KK B BTERAE 20 TH4E 60 4F A% P I 35 3 (1965 4F 3k
FNEAED , bl 5 I 55, ARG T 3 WK 8l . 7E 20
k2 70 4RI .80 ARARUE WA 90 4RAR G WA T
s {0 — AL TG AE A 5 4 AR B A2 4k 1) BTk 7E 20
22 70 4R W) i B (1971 4E 22 47 ik B {E) » B R
I 55 5 20 20 80 AR AR P 2 B AR (1988 4E 2245 Hh B
B » ZJE IR AR s . H AT B AL F T+ (A4
WH(E 3c.de fil 4D, SRR = 45 AR LK B
FEFE 0 3 B AR PR N AE AR PR AR 4, 1949—1964 442k
R 7K St A X A 237, 1965—1997 AR AR b F 7K 1 AH X
fi b o 19801993 4F /K B F5 gt b, T 58
GE AR R DY S A L R K R D 2D 1 AR
13 B3 Hh BUAE AR AR B B 7K 5 O 2 (9 B B LR 20
e 80 AE A2 AL AL AE AR BR | 4F B B 7K 1t [ 457 AH i
DL TR ENE B, m el WAk AR >
T 5 R R K AR s 7R S R0 AR AR B AR 28 A ]V
Mas R . b R U AL AR R K B AR BR IR
E AN UNAE PR PR 7 BE 5 - A A B A8 bR AR Br AR
AR L Rl 2 20 tHEag 60 AR AQ 1 A7 bR AR fb R 0
FHEOX B BB K A PR AR B L I R 2
(1964 ) Ffildg 2 (1965 ) 4ERR K HZ (F 2¢) . EIE



12

PINF5 1845 - 1960—2009 45 v [E 4R FE K 5 19 4F P X AR AU BRZE AL AR A1 1469

E oy T Aedl 8 AU 1880—1996 AF B /K 1 B kL
PRE 6~7.21~22 F1 35~ 36 4F [ B [a] & 3 00 A
ik RS- S50 T4 H A b b DX R K R A A B 2
AEYR G FE 19 A JE AR AL RRIE . W BB T TR
BHFI TR AN ] 3 5 S B0 50 T 34 114 3 /K i 722 Ak Sl
AT 250 ARA BTG R EEAALE T X W5 I
K REJE LB 2.8 F1 20 AR AE A, I FREHKE
(50 ) FITBR s AR SCR ¥ I 35 AR 2247 1Y JE I AR Ak
VL i b X 0 AR K R T R A K Y JE 8
PESR 02 8 AR AL A AR BRS AL HOROE 2~ 3 424y
AR PR S AL s SR PR S A TE 20 40 70 4R AR o (U
B IAE 1978 4F) , Z J5 U 3l P s 55 , 80—90 4F
AR X 5 H R (2009 4E 22 A7) 4 bR A8 Ak 5k B AR

T
1960 1970 1980 1890 2000 0.0000 0.0010 0.0020 0.0030 0.0040 0.0050 0.0060
[CONTOUR FROM .0005 TO .016 BY .0031]

| (c)
,f\>
i -
B o=

T
1080 1070 1980 1980 2000 0000 0010 0020 0.030 0040 0.050
[CONTOUR FROM .0005 TG 016 BY .0031]

(e)

BT

T T T
1980 1970 1880 1900 2000 0.000 0.010 0020 0.030

[CONTOUR FROM .0005 TO .016 BY .0031]

(2)

T T T T
00000 0.0020 0.0040 00060 0.0080 0.0100
[CONTOUR FROM D005 T0 016 BY .0031]

T
1960 1870 1980 1990 2000

BB B ARAE 5 AU PR AR AL AR fe il S50 AF LB —
Jal 39 A8 Ak, BIAE 20 fiE 22 60 4F AU s8R . 70 4 X 4
(1972 AE e A0 IR BN EEAE L B J5 T W% - £ 90 AR ACHT
(1993 4E 747 IK B AR R AR 5 SO (18] 3d.4g Al
4h) o RR UL VTR T i 3t XA K R Y AR AR
P9 7 BE B A U0 4F B A2 A0 o - PRI A I K B B 4R AR
PRAE AL AN WA PR A2 AL B (] 2d)

A 3 DX AR [ KR TR B ORI 24 AR R
4 S IR 7 » LU 11 A 4 4 75 4 19 TR AR 955 5 A
T 50 4 L AR BRAS AL 5 IR B B 5 s . AR AR
PRk i RE A O L BCRRE . 5 Z ML AR K
AR 2L L B 2 (] 2e) o EUBRIR G 7E 20
226 0FAUR E 704U (19694 ZE47) A — fIK

T T T T
1960 1970 1980 1990 2000 000 002 004 006 008 0.0
[CONTOUR FROM .0005 TO .016 BY .0031]

t e T T T T T T
1960 1970 1980 2000 0000 0.003 0.006 0009 0.012 0.015 0.018

[CONTOUR FROM 0005 T0 .016 BY .0031]

(d)

i \ T T T T T
1960 1970 1980 1990 2000 0000 0.010 0.020 0.030 0.040 0.050 0.060

[CONTOUR FROM 0005 TO _016 BY .0031]

(h)

T T T T T
1960 1970 1980 1990 2000 000 005 010 015 020 025

[CONTOUR FROM 0005 TO _016 BY .0031]

P 3 ARREK ik BEF 1 43 380N AR 0 ) 243 T 2%
(2 E, (MR, (O, (DRI T (AR, (D FH#US . (PR, (b PEdt
CONAR AR g S 390 o B S AF 5 BB RN T3 o= 0. 10 1 35 PR 7K P 1 30 Ay DX 3
A 2 22 705 /N I8 748 48 52 303 5 5 Wil ) DX 3 5 Ty 28 TRT v Y kR 20 IR R A T
Fig. 3 Wavelet power spectra and variances of annual rainfall anomaly percentages
(a) Whole China, (b) Northeast China, (¢) North China, (d) the middle-lower reaches of the
Yangtze River, (e) South China, (f) Tibet Plateau, (g) Southwest China, and (h) Northwest China

(The ordinate is the Fourier period (unit: a), shaded areas are statistically significant at 0. 10 confidence level,

grid regions indicate the cone of influence where edge effects become important. Dashed line denotes red-noise test)
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